INTRODUCTION
Human on earth exposed to radiation either natural background radiation or some of the population has the occasional medical or dental X-ray (Stevenson, 2001) . Ionizing radiations caused damage of the cells directly by ionization of DNA and other cellular targets and indirectly through Reactive Oxygen Species (ROS), which cause disruption of membrane lipids leading to subsequent formation of peroxide radicals (Rajapakse et al., 2007) . Oxidative stress is not only a consequence of chronic liver injury but it contributes to fibrogenesis and it appears as a key player in the pathogenesis of hepatic diseases (Coussens and Werb, 2002) .
The cell membrane permeability is disturbed following irradiation as exhibited by changes in tissue ionic contents of Na and K (Nabila and Azza, 2005) . Natural antioxidants play a recent source of protection against γ-radiation (Gerber et al., 2002) . Diet-derived antioxidants have been reported to decrease free radical attack on biomolecules and diminishing cumulative oxidative damage (Saada and Azab, 2001 ). The medicinal use of honey bee products (apitherapy) used since ancient times. It was producing a greatest number of biological effects used in experimental pharmacology (Mohd et al., 2011) .
Recent studies reported that Bee venom possesses antimutagenic, (Varanda et al., 1999) proinflammatory, (Sumikura et al., 2003) antiinflammatory, (Nam et al., 2003) antinociceptive, (Kim et al., 2003) and anticancer effects (Orsolic et al., 2003) . Bee venom is demonstrated to have a radio-protective effect against basal and oxidative DNA damage in Wistar rat lymphocytes (Gajski and Garaj-Vrhovac, 2009) . Propolis is often referred to as "bee glue." It is a mixture of resin, essential oils and waxes, and also contains amino acids, minerals, ethanol, vitamin A, B complex, E, and flavonoids which responsible for the biological and antioxidant activity and this is a principally based on their radical scavenging effect (Kumazawa et al., 2010) . The aim of this work was to highlight on the curative effect of some antioxidants (Bee venom and Propolis) on the hematological, biochemical and histological parameters after exposed to γ-irradiation on the rats.
MATERIALS AND METHODS

Animals:
This experiment was carried out on fifty male albino rats at aged of 4-5 months, and weighted about (250-280 g).
The animals were obtained from the animal house, Faculty of Medicine, Assuit University, Egypt. The animals were housed in the animal house of the Faculty of Science, South Valley University, Qena, Egypt. The rats were divided into five groups housed in controlled suitable plastic cages with separate bottom and kept at room temperature and fed on balanced stable commercial diet for drinking tap water was provided ad libitum.
Radiation Facility:
Animals were placed in a specially designed well-ventilated acrylic container and the whole body of the animals were exposed to 5 Gy as a single shot dose, given at a dose rate of 0.84 Gy/min from the biological irradiator gamma cell-40, cesium-137 source (Atomic Energy Agency, Canada Limitd, AECL), belonging to National Center for Radiation Research and Technology (NCRRT), Cairo (Rehab and Ibrahim, 2012) .
Bee venom:
Lypholized Apis Mellifera purified Bee venom (VACSERA, Egypt, 1mg/ vial) was used. It was injected intraperitoneal at dose 5ml/kg according to (Nahed and Amany, (2010) .
Propolis:
Propolis was purchased from Agricultural Research Centre (ARE). Extraction of PEE was carried out according to the method of Boeru and Derevici, (1978) .
Experimental design:
The animals were randomly assigned into 5 groups (10 rats for each group). The first ten rats were separated for group1, which were injected i.p. with 0.9% isotonic saline solution at a dose (10 ml/kg b.wt) and used as normal group. All remaining animals were irradiated with one shot dose (5 Gy/ rat) and divided into four groups (gps. 2, 3, 4 & 5) . Group 2, irradiated rats were injected intraperitoneal (i.p.) with 0.9% isotonic saline solution at a dose (10 ml/kg b.wt) and used as control group. Group3, irradiated animals were injected intraperitoneal (i.p.) with Bee venom (5ml/kg b.wt) daily. Group 4, irradiated animals were orally administered with Propolis ethyl extract (300 mg/kg body weight) daily. Group5, irradiated animals were daily injected intraperitoneal (i.p.) with Bee venom (5ml/kg b.wt), following with oral administration of Propolis ethyl extract (300 mg/kg b.wt) daily. Gps 3, 4 & 5 were treated with drugs after exposed to irradiation with 8 hours, daily and the experiment were continuous for 40 days. All animals were sacrificed at the end of the experiment.
Blood collection:
The blood were collected from all animals and divided into two portions, one portion was taken in EDTA containing tubes and used for hematological examination. The other portion of blood was left in clean tubes at room temperature to clot, after an hour, then serum was separated by centrifugation for 30 minutes at 3000 rpm. The sera were collected in labeled epindorff's tubes and stored at -20 °C until used for biochemical analysis. A part of right lobe of liver was dissected and washed with physiological saline solution, dried, weighed and homogenized in phosphate buffer (pH7.4) and kept frozen until used for biochemical assays.
Hematological analysis:
The hematological evaluation consisted of erythrocytes (RBCs), white blood cells (WBCs), platelets (PLT) counts and Hb content, determination by Automated Hematology Analyzer (Diff3) Mek-6410/Mek-6420.
Biochemical analysis:
ALT and AST were determined by colorimetric method which described by Reitman and Frankel (1957) . ALP was measured according to the method of (Belfield and Goldberg, 1971) . Albumin was determined by the colorimetric method which described by Doumas et al. (1971) . LDH was measured according to the colorimetric method which described by Friedman and young, (1997) . Creatinine was determined by colorimetric method which described by Bartles et al. (1972) . Urea was determined by Fawcett and Scott (1960) . Uric acid was determined by enzymatic colorimetric method which described by Barham and Trinder (1972) .
In the liver homogenate, reduced glutathione (GSH) was determined by colorimetric method described by Beutler et al. (1963) , CAT was determined by colorimetric method described by Aebi (1984) , SOD was determined by colorimetric method described by Nishikimi et al. (1972) and determination of MDA was carried out according to the method of Ohkawa et al. (1979) .
Histopathological examination:
Specimens from liver and kidneys of all treated and control rats were collected and fixed in 10% neutral buffered formalin solution and embedded in paraffin wax. Sections of about 5 µm thickness were prepared and stained with haematoxylin and eosin for examination.
Statistical analysis:
The results are expressed as mean ± S.E. The means comparisons were made by using one-way analysis of variance (ANOVA) using Graph Pad Prism 03n software. Statistical significance was set at p<0.05.
RESULTS
Hematological indices:
Exposure of rats to γ-radiation resulted in a highly significant decrease in RBCs count, WBCs count, platelets count, Hb concentration and PCV value at (p<0.01) when compared with the normal animals. These results were recorded in Table ( Results are expressed as mean ± S.D. of 10 animals for each group.
-a = highly significant decreased compared with normal at p<0.01 +b = significantly increased compared with control at p<0.05.
--a = highly significant decreased compared with normal at p<0.01. ++b = highly significant increased compared with control at p<0.01.
Biochemical analysis Liver function enzymes:
Results in Table ( 2) indicated that, exposed whole body to a single dose of gamma radiation, induced a highly significant increase at (p<0.01) in serum ALT, AST, ALP and LDH activities as compared with the corresponding normal values. It induced also a highly significant decrease at (p<0.01) in serum Albumin level when compared with normal level. Results are expressed as mean ± S.D. of 10 animals for each group. +a = significantly increased compared with the normal at p<0.05. ++a = highly significantly increased compared with the normal at p<0.01.
-a = highly significant decreased compared with normal at p<0.01.
--a = highly significant decreased compared with normal at p<0.01. +b = significantly increased compared with control at p<0.05. ++b = highly significant increased compared with control at p<0.01.
-b = significantly decreased compared with control at p<0.05.
--b = highly significant decreased compared with control at p<0.01. Propolis and Propolis plus Bee venom treatment for 40 days showed a highly significant decrease at (p<0.01) in serum ALT, AST, ALP and LDH activities comparing with control animals, this decrease was showed marked improvements nearly reachable to normal levels. While serum Albumin level highly significant increased comparing with control animals level as well as, this increase in Albumin level was nearly reachable to normal levels.
Renal function enzymes:
Urea and creatinine levels in serum of the irradiated groups showed a highly significant increase at (p<0.01) when compared with the normal group. It also induce a highly significant decrease at (p<0.01) in serum of uric acid level comparing with normal level. Those findings recorded in Table ( 3). Treated groups of Bee venom and Propolis plus Bee venom showed a significant decreases at (p<0.05) in serum creatinine and urea levels while serum uric acid level shows a significant increase at (p<0.05) comparing to control animals. The result recorded a remarkable improvement, comparing with normal animals. Oral doses of Propolis treatment induced a highly significant decrease in serum creatinine and urea levels, while serum uric acid level showed a highly significant increase comparing with control level. These results were approached to the normal level. Table 3 : Effect of Bee venom, Propolis and Propolis plus Bee venom for 40 days of treatment after a single whole body dose of gamma radiation on serum levels of creatinine, urea and uric acid in blood of male Albino rats.
Results are expressed as mean ± S.D. of 10 animals for each group +a = significantly increased compared with the normal at p<0.05. ++a = highly significantly increased compared with the normal at p<0.01.
-a = significant decreased compared with normal at p<0.05.
--b = highly significant decreased compared with control at p<0.01. Results are expressed as mean ± S.D. of 10 animals for each group. +a = significantly increased compared with the normal at p<0.05. ++a = highly significantly increased compared with the normal at p<0.01.
Liver
--b = highly significant decreased compared with control at p<0.01.
Pathological findings:
The liver in group (1) displayed normal hepatic lobules with normal architecture in the hepatic cells (Fig. 1) . Vacuolar and hydropic degenerations in the hepatic cells with focal areas of necrosis leaving hallow areas showed in most liver of the rats which are radiated in gp. 2 (Figs 2& 3) . Focal areas of necrotic debris with some inflammatory cells and red blood cells appeared among the other degenerated cells in gp. 3 (Fig.4) . Regenerative changes showed in some of the hepatic cells with congestion in blood sinusoids in the liver of the rats which received Propolis in gp. 4 (Fig. 5) . Most of hepatic cells in the rats which received Propolis plus Bee venom showed focal areas of inflammatory cells with regeneration in most of hepatic cells in gp 5. (Fig.6) . The regenerated cells characterized with division in the nucleus inside the regenerated cells with few round cells.
Kidneys (cortex and medulla) of group (1) seen in the normal structure (Fig. 7) . Edema inside the Bowman's space causing severe pressure atrophy in the glomeruli cells with accumulation in the proteinase substances with cells debris adhered to the visceral layers of Bowman's capsule, besides congestion in the glomerular capillaries noticed in the radiated rats in gp. 2 (Fig. 8) with severe destruction showed in the renal epithelial cells in the lumen of tubules resulting in renal casts in all convoluted and collecting tubules in cortex and medulla. Medulla in kidneys showed highly distention in the lumen of the collecting tubules induced fattening in the epithelial cells appeared as cystic shape, besides distinct leukocytic cells infiltration mainly macrophages and cell debris among tubules (Fig. 9) . Most rats which were treated with Bee venom in (gp. 3) showed slight congestion in the glomerular and renal blood vessels, besides some regeneration detected in some of renal tubular cells (Fig. 10) . Meanwhile, the rats which were treated with Propolis showed aggregation with the mononuclear cells among the destructed collecting tubules, besides renal casts (Fig. 11) . Meanwhile, mixture of Propolis plus Bee venom in group (5) was manifested by regeneration in most of the epithelial lining of the renal tubules. Focal areas of inflammatory areas replaced the degenerated cells (Fig.  12) .
DISCUSSION
Radiation exposure creates free radicals causing oxidative stress where antioxidant activity declines and lipid peroxidation increases (Nordberg and Arner, 2001) . Ionizing radiations induce significant elevation in the physiological and metabolic processes, as well as, disorders in blood biochemical parameters (El-Masry and Saad, 2005) and causing chain reaction of oxidation (Ammar, 2009 ).
The present study displayed that whole body gamma irradiation (5 Gy) resulting in a highly significant decrease in the number of RBCs, WBCs, PLTs, remarkable fall in Hb and highly significant drop in PCV value, which may be due to alteration in bone marrow as well as hemopoietic system of the animals. Similar observations were obtained by Osman and Hamza (2013) .
The decrease in the values of hematological parameters may be assigned to direct damage caused by a lethal dose of radiation (Heda and Bhatia, 1986) . The cellular elements of the blood are particularly sensitive to oxidative stress because their plasma membranes contain a high percentage of polyunsaturated fatty acids (PUFA) (Chew and Park, 2004) . Therefore, the decrease in WBCs count might be the consequence of radiation-induced lipid peroxidation and damage of their cell membranes. The reduction in total leucocytes count (leucopenia) and decrement of RBC's may be attributed to mitotic inhibition of the bone marrow precursors and/or direct destruction of mature circulation cells (Hassan et al., 1996 and Ramadan, 2007) . The observed decline in the total leucocytic count was agreement with El-Deeb et al. (2006) . The decrease in Hb content was due to changes in erythrocyte membrane emphasizes the formation of free radicals. The effect of free radicals on erythrocyte membrane may contribute to the eventual leak of hemoglobin out of the cells (Hussein et al., 2007) . A depression in the hematocrit value can be attributed to total cell depletion in peripheral blood aided by disturbances in steady state mechanisms in blood forming organs as well as an increase in plasma volume after irradiation Nunia and Goyal (2004) .
Our study reported that the rats exposed to 5 Gy of γ-radiation, was a highly significant increase in the activities of the serum AST, ALT, ALP and LDH enzymes, while Albumin stated a highly significant decrease post irradiation. The status of these marker enzymes are sensitive indices of hepatocellular necrosis as cell damage results in the leakage of these enzymes into the systemic circulation (Sang et al., 2010) . These results are in accordance with other studies (Manal and Abd El Azime, 2013) .
The increased levels of AST and ALT could be referred to the drastic dysfunction of the liver cells induced by radiation interaction with cellular membranes and also related to extensive breakdown of liver parenchyma (Kafafy, 2000) . The increase in serum ALP reflects the pathological alteration in biliary flow and damage to the liver cell membrane (Nadia, 2013) . LDH is released during tissue injury and increases in its reported value usually indicate cellular death and leakage of the enzyme from the cell (McFarland, 1994) . In addition, the Albumin decrease could be related in part to hepatic dysfunction and decreased protein synthesis (Saleh, 2011) . These phenomena might be, at least partially responsible for protein loss after irradiation.
Elevated creatinine and urea levels were observed in rats exposed to gamma radiation. These results came similar to previous investigations by Abou-Safi (1998) . These increments could be considered as a reflection of deteriorating renal performance (Geraci et al., 1990) due to the ammonia formed by deamination of amino acids in the liver which converted to urea (Ganong et al., 1999) or to increased breakdown of nucleic acids (Osman and Hamza, 2013) . Since irradiation may cause breaking of DNA molecules and destruction of their bases (the purines) which may be catabolized into uric acid (Ganong et al., 1999) . As creatinine is formed largely in muscles and occurs freely in blood plasma and urine, its increased levels in plasma serve as an index of renal function impairment (Farag, 1994) .
The present study showed that a single whole body dose of gamma radiation 5 Gray produced marked oxidative impact as evidenced by a highly significant increase in the level of Malondialdehyde (MDA) in liver tissue homogenate as one of the main end products of lipid peroxidation in agreement with (Guney et al., 2004) , associated with a highly significant decrease in the activity of Superoxide dismutase (SOD) in liver tissue, highly significant decrease in Catalase (CAT) of liver tissue while recorded a significant decrease in Glutathione reduced (GSH) were recorded in liver tissue of irradiated rats, these are in agreement with those recorded by Bhatia and Jain (2004) . They recorded a significant depletion in the antioxidant system accompanied by enhancement of lipid peroxides after whole body gamma-irradiation. Under normal conditions the inherent defense system, including glutathione and the antioxidant enzymes, protects against oxidative damage. The Antioxidant enzymes, SOD, CAT and GSH compose a set of antioxidant defense against reactive oxygen species (Khan et al., 2009) .
Histopathology stated that exposure to irradiation causes injury to blood vessels provoking anoxia of tissues resulting in degeneration and necrosis Kumar et al. (2003) .
Dietary antioxidants play an important role in mitigating the damaging effects of oxidative stress on cells. According to Son et al. (2007) Bee venom increases coronary and peripheral blood circulation, improves the microcirculation of blood in the tissues against blood coagulation fibrinolytic, also stimulates the building of erythrocytes and as a protective agent from radiation by improves regeneration of erythrocytes. The present study found that treatment with BV had significantly decreased the elevation of serum ALT, AST, ALP and LDH levels, indicating the hepato-protective effect of BV, which might be explained by the reduction of elevated hepatic nuclear factor kappaB (NF-kB) expression in liver (Samar et al., 2013) . This was further confirmed by histological examination of liver. These results are consistent with other studies that showed the potent hepato-protective effect of BV by inhibiting the secretion of pro-inflammatory cytokines, and decreasing the elevated serum aminotransferase enzymes in different models of induced hepatic injury (Park et al., 2010) . The present study found that kidneys function including urea and creatinine decreased while uric acid increased following Bee venom treatment. Clark et al. (1999) and Hyunseong et al. (2013) they found that BV has protective effects on renal tubular injury (epithelial necrosis). The present results recorded that a significant decrease of MDA in liver tissue, associated with a significant increase SOD, CAT and GSH activities in liver tissue (Abdel-Rahman et al., 2013) . Stanley et al. (1984) found that Bee venom inhibits production of superoxide anion by human neutrophils. Rain (2009) and Hegazi (2012) stated that BV therapy is a potent antioxidant led to a decrease in the levels of reactive oxygen species (ROS), which may be associated with the observations of BV affecting glutathion, superoxide dismutase (SOD) and catalase.
On the other hand, group of rats administered Propolis showed a significant improvement of RBCs count, WBCs, Hb, Platelets and PCV %. Propolis induced extensive proliferation of hematopoietic cells in the spleen and bone marrow (Orsolic and Basic, 2005) . Moreover, it improves the digestive utilization of iron and increases the regeneration efficiency of hemoglobin especially during recovery from an anemic syndrome (Haro et al., 2000) . In addition, the high content of flavonoids in Propolis improves and accelerates the generation of erythrocyte and hemoglobin (Dong et al., 2005) . The current results showed a pronounced decrease in the activities of serum AST, ALT, ALP and LDH and a pronounced increase in Albumin compared to irradiated group, indicating that Propolis tended to prevent the damage and suppressed the leakage of enzymes through cellular membranes. This result is in accordance with Newairy and Abdou (2013) , that was an indication of stabilization of plasma membrane as well as repairment of hepatic tissue damage that can be considered as an expression of the functional improvement of the hepatocytes (Nirala and Bhadauria, 2008) . Highly significant reduction of serum urea and creatinine levels was noticed after administration of aqueous Propolis extract group compared to control group. These results may indicate that Propolis can attenuate renal damage by decreasing the concentrations of urea and creatinine as previously reported (Abo-salem et al., 2009) This effect is probably due to the antioxidant protective effect of Propolis which could have accumulated in the cells of the proximal convoluted tubule of the kidney where Propolis was reported to be collected and secreted (Sun et al., 2000) . Caffeic acid phenethyl ester (CAPE), a biological active component of Propolis was found to improve renal function tests in rat (Oktem et al., 2005) . Also, treatment with Propolis caused reduction in thiobarbituric acid reactive substances (TBARS) level and increased the activities of SOD and CAT and the level of GSH in liver tissue. These data are in agreement with the results obtained by Jasprica et al. (2007) who reported that Propolis caused reduction in the malondialdehyd (MDA) level and increased the activities of the antioxidant enzymes (SOD and CAT). Furthermore, Sobocanec et al. (2006) reported that Propolis increased the activity of CAT. Therefore, the flavonoids of the Propolis can increase the activities of the antioxidant enzymes and reduce the levels of the ROS. Kanbur et al. (2009) found decreases in the plasma and the liver tissue malondialdehyde (MDA) levels and normalization in the antioxidant enzyme parameters (SOD, CAT and GSH) of animals that were administered Propolis may be considered as a protective mechanism against free radical production and lipid peroxidation (Eman, 2012) . Other studies demonstrated the mechanisms responsible for the antiradical and antioxidant activities of Propolis, in a trial conducted by Matsushige et al. (1995) .
It could be concluded that exposure to gamma radiation, led to impairment of liver and kidney functions. Moreover, either Propolis, or Bee venom alone or combined as a antioxidant drug results in suppression to the adverse effect caused by gamma radiation, but Propolis causing a faster regeneration than Bee venom noticed in most of tissues of the gamma radiated exposed rats. Figs. 1-6: Liver, (1) gp. 1 normal structure in the hepatic lobules in the rats gp. 1, (2) vacuolar and hydropic degenerations showed in most of the hepatic cells, with severe congestion (Thin arrow) in gp.2. HE. Bar= 50mm (3) corrosion in groups of hepatocytes, leaving hallow areas among destructed hepatocytes in gp.2, HE. Bar= 80mm (4) focal areas of necrotic debris with some inflammatory cells and red blood cells among the degenerated cells in gp. 3, (5) congestion in the blood sinusoids with regeneration were detected in some of the hepatic cells in gp. 4, (6) focal areas of inflammatory cells with regenerative changes of the some of the hepatocytes gp. 5. HE., All Bar= 50mm.
Figs. 7-12: Kidneys, (7) normal structure in cortex and medulla in the rats in gp. 1, (8) edema inside the Bowman's space, causing atrophy in the glomeruli cells (Thick arrow), with proteinase substance near to visceral layers, besides congestion in the glomerular capillaries (Thin arrow) in gp. 2, (9) distention in the lumen of the collecting tubules formed cystic shape (Thick arrow), besides leukocytic cells infiltration among the tubules (Thin arrow) in gp. 2, (10) congestion in the glomerular and renal blood vessels, besides some regeneration in some of renal tubular cells were noticed in gp. 3, (11) aggregation with the mononuclear cells (Thick arrow) showed among the destructed collecting tubules, besides renal casts (Thin arrow) in gp. 4, (12) focal areas of inflammatory areas replaced the degenerated cells in gp. 4. HE. All Bar= 50mm
